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(54) METHOD FOR DETECTING VARIATION OF DNA 

(57) Abstract: 

PURPOSE: To simply detect variation of a DNA in high 
reliability by annealing a specimen DNA and a 
comparison DNA to form a hybrid double-stranded DNA, 
reacting the double-stranded DNA with MutS protein and 
detecting formation of its bonded material. 

CONSTITUTION: A specimen DNA and a comparison 
DNA are annealed to form their hybrid double-stranded 
DNA and the prepared hybrid double-stranded DNA is 
reacted with a MutS protein. The bonded material of the 
hybrid double- stranded DNA and the MutS protein is 
subjected to electrophoresis of native polyacrylamide gel 
to form the band of the bonded material. The band is 



dyed by a dyeing method such as dyeing with ethidium 
bromide to simply detect variation of the specimen DNA in 
high reliability by a method applicable to a specimen DNA 
in a wide range. A MutS protein immobilized to a carrier 
can be used. 
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(54) [$8W©fc*M DNA<Z>£|*<Dlfcai#*fc 



(57) imm] 

[«f&] l*i|^DNAi:*t^DNAi«rT=— /U-L-Cr 

-y Kl*|DNA?rMu t S * >^K<tK/& 
SM/y s> Kr*|DNAiMu t s^w?^ 




1 

[»BF!»*<^ttH] 

y Kl*«DNA*Mu t S^y^Rt 
ttW^U * KI*iDNAiMu tS^V 
^flti:©»^ffS:«ffli-6c:i:^J:9. HftDNA* 

[SB*«2] mIf2W^y y KItiDNAtMu t 

w <t (c: J: *9 fT^ttSSt^JS l E«<z>;frfe, 

[»*«4l BtflE«3|S|-DNAXttSiflB*|-BaDNA t b 
TS»tfcDNASrfflv\ WE/^ K<z>tfttt»rt\ s^HBSe 
4rttW*t-5 - t £ <9 tT^>H5it*« 2 E«cO;6fffi 0 

[»*«5] i»E^/i'«ft»»f*, *>ff>f^y7 

1 JSfEfe^^ffio 

6] WDNAXI»DNA^ bT^iSb 

ttfcMu t S*>v^KiRjS$i*\ fi 
*±©H(JlB«IKS:«IHii-5 £ 1 «fc 9 5 1 IBgo 

[«#>S7] MDNA^fiiDNA^7^L 

-bi^Kft^tt^Mu t S^v^^KirR/SS^ fete 
fetMu t StWMrfftHS^ 

tr5HI#*lE«W>#ft> 

te*fflV\ feteiw^^^Mu t Sfitflc^tta^R 
^ t ^ J: 9 tT^tt^fS*« 7 Ei&O* 

[000 1] 

ffi&aDNA<z>a»«*o*aaBa?ij©isfc^*ffifciiii- 

[00 0 2] 
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[0 0 0 3] a«EjS§g«SR«rttHi-rS*«fe^V^<od> 

£t><Dte, r— *:«DNAii5R«aS#S! 

(single-strand conformation polymorphism; SSCP)fl? 
tff&J "C&Sj&S. ^ hlift HJT-S 5 D N AOS S ^ 3 0 

[0 0 0 4] 

[««^MLJ: 5 t-TSKJH] f»G! 
A^iBffl^tlttDNAOaE»<0«ffl*ffiSr!l«rsr i: 

[0 0 0 5] 

20 [0 0 0 6] ~fftt>*>. DNA^SIDNA 
i^7^-/HTrtlf)^/y 3/ KlMDNA^ 
^S-fr, #£>nfcM^y s> K— *«DNA4rMu t 

tMu t s y/^ f t oe^^^itiit s ^ (a 
9, KiR.DNA*o3ESS:4fta't-S^i:^e>fig5, DN 
A<0K»©*m*ffiSr«tti-5 0 Jiffi 

>r^y ^ Kr*i^^»i^Mu t l^w^r*^ 

30 §DNA®#Mu t L^W^tRtJJMu t S#l"< 
^«£#M#IJ{iU RDNAfKEtMutL^y/^S 

SrR^-t-S. WD N A t Of ^OlSE^J^^^ 

[0007] kt, *^wo^ffi^i¥»iciftp^-r^o 

[0 0 0 8] *»W©^ffitCiBfflStLS«i|s|.DNAtt. 
*£BE^|J#X» LT V ^ £ ^SrW^fc V ^« t * -5 D N A 

40 S^W^DNAtfcoTU^o 

[0 0 0 9] *«M©*«fe^P*ixS«:i|S|-DNA^ j£ 

WDNAtt*«<8Sixfct>o-e&5r tdS»*LV\ 

tt, iSe^it^lffi (PCR) *^»©*ttl^J:9** 

50 *<Dffim<Dmm<z>fr*mm-tz>zk&T*zz> 0 -r^t> 




3 

&&tt&frh£fcfcffi<v^tte&&& : ?~x&>fr 

[0 0 1 01 JtlS^DNAi, *t 

DNA«t5o r^?fflV^5^tIDNAIt tfettrt" 
^f*S©8P&«:»#^ f*<s|-DNAi:*BlfiW**aSffi?»J 

Ai>*titffi£ti1tt><OX*»>Z>m&\Z-\*. WDNA^Lt 
*S 46 £ ^fc D N A X J$ D N A £ m V ^ 5 - <t £ s T?t 
-So «BSnfc»lD N AI4»ffDN A t P C R 

§^J:^aW#Srt^X^, *N?8DNAi:b 
TffiV^^rt^t^^^DNAd Tfi^^DNA^J* 

»flHDNAiSr^tf«SE«:*DfiaurDNAS:gEtt (— * 

.fctJtTp-ir^^tSo r J: 9, t>t©MD 

NAXU 5 *tBBDNA^^51>CQ 1 b^*<tt*V^ s . 
DNAiSlDNAi©^^!) y K2*fDNAt)® 

^ ^ U s' KZ*«D N A i: tS r i 5« #Cl^ 

9. *EJS<0-#«DNA&5M¥U DNAirbTfSi: 
Ay^V^yy ^ K-*«DNA©*Sr^tpi8iR«:?#Sr. 
ids-etSo toit>, Muts?y/^fii-*«D 
NAtliStfJtftv^-^ si>(^i/7-^j:S-* 
«D NA^^(i#(cMT1i^v \ 

[0 0 11] r^^UixK-tftDNAi 

y v^m^^^w^y ^ K-*mDNA^^8i-r 

Srt*<fr5-t * s t?# &<> M u t s ^ >v*^ 
^ffiDNA(OM^»(^»(^^tS 0 

M^^^t^^DNAW^iDNA^^M 
u t S^>-^Kte^b&V\> »DNA« 

fflDNA^jEaJtfi^-efcfJ. KWDNAtiE«l?fc5 
|^t)Mu ts^y/^f^L^\ -#> «** 

DNAtl:«^«t6I^^ll JWDNAiSB 
DNA^M^y -7 KZ*iDNA4>m MDN 
A*^*»Lfc»ffidS»»-&i:*S. r<7)#-^ 
fdfiMu t S^Vv^R^M-^y y KI*«DNAl: 
^-T^o MutS^W^Ri-*«DNA 

[0 0 12] Jfc*5, 1«/W^U s^KDNAiMu t 
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[0 0 13] rrtfflVN^Mu t S#>s<?W 

oc. Natl. Acad. Sci. USA, Vol.83, pp. 5057-5061, Jul 
y 1986tCffi*c£*bT^SU *fc, «i*^SSWl(^fc 

[0 0 14] ffll/^Mu t S^W^Hte. Mu 
10 t W^^K^Stt^ifetottftV^ISO, t&<D9l"*? 

DNAt^RjSttds. *>f T^r/tf^w^KJ; 9 fciK 

5<c>"C*?*bv\, T1EjlttS0il2T?tt\ Mu t 
W^K<£>_tSE{£Asn Ser Lys Val Gly Ser affile 

-5 -^ffiD NA^r <D*g-&Stttt*K#W# * s f^» bfc 

[0015] ±!Ebfc*»W^*ffif*. TB«)J:5ft« 
[0 0 16] £gl ^DNA^iDNA 

t^tti^nmrn^rnxmrn^xr^-^i^, mu t s 

S5S»ttl£ J: 9 fir 5 £ £ a s #* bv^srixfcRR^&ns 

t)0"T?fi*V\ Mu tS^W^Pft^UDNA 
f*. Mu t S^W^ff^^bTV^^DNA^K 
ftdSS*S©"e, Mu t S^W^K^^bTl^l^ 

oT. r ^ i 5 ft-'^ K^ffatS^Sd^W^S ^ i: 
MJ;9. Mu t S^y/^f iDNAWg^M^ 
40 tltc1i*&t>\ r>l^TrtK3|SfDNA4>JCl3ERi&S#*Eb"CV^ 

D NA?:Mt5 r^J^fT^i: £ 0 
[0 0 17] » 2 KfiDNAXtt»IDN 
AtLta«Lfcfc«)S:^5 0 ^«Lf:DNA 

bfcATP£T4J** K^t-^S:fflV>TDNA 
50 0*4S«:«»bTfc«tV\ WDNASOTDNA^ 
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^th^timm^mxm^xT^-^vtcm. sft±t- 

iffcWS r t ^T*£ S 0 Stele ^ >v^ SSr^Bfrffc: 

^k&X%Z> 0 &*3, Mu t S^V^^KSr^ftfk^X 
te^ftfls-rSBR. DNA^»»MBR*S:B6Jh-t-Sfc«> 
id, ^^^'/u^^BSA^SrS/SS^rTISSr^ns/^ 10 

y^lt^< 0 ^IbfkMu t s^v^RtJLiEZ-— 

t S#>s<?Kk^<<( XU V Kr*«DNA4R)£S^ 

WDNAti^g^#4t 

T^^tt. |S»^S#ffib«V^H6JL^DNAJi8l5 

[0 0 18] S3©*Stlt Jt»DNAt»lDNA 
/^^!li/K-*«DNAWS^ ^tb^m^tc^ 

A*^i!ift;-f--5*«fe«ffl*p^&«?. #(«iDNAt 30 

*5, DNA4r^«ift;«x«^F»ft"rsiK, ^w^fo 
WK* S: B&JLb-T » t=i. SMWitfBSAX 

T\ rco^BftDNAirMu t W^S£R/S£ 

m&$iMirZ> 0 Mu t w^«<z>Siattu «x.fcf«{ 

te, Mu tS^y/^f iUIKShfct©Srfflv\ 40 

[ooi9] m4<Djjfex*te. ±Mm2<ojjm*^ 

DNAXfi*tfiaDNASrai»t*Sr:i:)5c<fTU\ ffiffc-t 
C#ftt^Mu t S^y^iir^/y ;y KDNAt 
03£^{fc£>&tfj£r. Mu t V^R«:;BV^?t5o 
Mu t L^W^Kte, Mu t S*VA?^ff£-#0lD 

NAi ^fe^fr^^wi-^^-r^ * w*^ mxh& 0 

Mu t W^^ff»iS*fiffi-*Dx.rRl£* 
Mu t L#^s<?KkMu t S^V/^I-DN 50 



T\ 1 0-6 O^PflRlCS-yrS^t^iOfTSwirdS-C 
£5 C &^T% fi(*Jitc:#ffi-r^Mu tL^y 

^^KSr«IUi--6o Mu t L#W^K<Dttfflf4, ItlM 
u t L^^^KfitfrfcfflVNSftffi^WjSfeKlJioTfetT 
priW^U Mu t L^W^fgt^IffiU 

ft*5, r^ST*fflv^MMu t L^y/^I 
£#te^$sq-e&?K MxH the journal of biologica 

L CHEMISTRY, Vol. 264, No. 2, pp. 1000-1004, 19891^ 
EtciStbT^So Mu t L * 

*Ui. Mu t W^Hfcfc. Mu t S*>v^R-D 
NA*S^ft:tiW*fi«ifciB^i-5<0-T», ±E*fm.fc9fi 
(^±|CMu t L^^^R^l*a*4x*bfi. WDNA 

[0 0 2 0] SS5<D;fr8sT?f*, it«X«^bfc*fflaD 
NA%^ttLT&ft±f^Kft;U ItKbiTcKJlSI-DNA 
<t, flff±l^iftS^:R-*i»IDNAi:t7 = 
— /W-i-So — *«DNA«rfflff{^»ft:-t-S*«fett^© 

Mu t W^H&tfettii-So Mu t S*W*^«<E> 

6 0 r<z>;frtet;:J:*U;f. Mu t V^Stt. 
^Wt"5Z:*^DNAi:^W(^^"r5^T% Mu t 

t^*«ir**>5o 5ft»&dte, SR^yh^y 

h*^tp*ffiaDNA*a«c{c:H^UT*5JttfJ:t^?> , T? 

[0021] ig e 7Vv Kr*« 

DNAtMu t W^«£tf>j|&^#S:$&dMu t 

KI*«DNAtMu t S^^> o ^K^r^^»:c0/<V 
K*«mf 5;frffi£iatSl^ /^K^ ^®Mu t 
L^V^^R^Jffl. ISlDNA^ffl, RMu tL^ 

[0 0 2 2] £Jl± % *»MO«/r(Z>ffi««:|E«6Lfc^. 
u t S^y/^S-^T'y y K-*iDNAlS^ 
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«ttm-s zt\?.£K> k»d n a ^(omm^mm^^m 

\±±X*&m<OfflB\z&&ti&h<OX»>&. 09x.fi, M 

u t s^v^g-w^y s/ Ki*iDNA^i*^ 
^n-7h^77^-i:^ #&rrs r t fcursrr&S t 

[0 0 2 3] WDNAtH^^f^iAj^ 

fiEfc-fSo ±E#»W<o:frffiK*3^T. Mu 

t S^y/^S-I*|DNA|S^IIMu t L9f< 

£*Lm«fc<K Mu t L^y/^S^Mu t S^W^R 
-I«DNAg^|:^t^ 0 ^^[^, Mu t 
V^Kf*. l*|DNA(7)a 15 0b pSS^SSt 
So #C^T% rill-DNa seSrfff S-fr, MutL? 
V/^^g^J:or^a^tvTV>^V>DNA^^-r5 0 
Mu t L^:/^Ric£oTfe«£*bTl>SDNA^igc 
J*. D N a s e^fflSrSW^V^^^WSiX-r^a 

s 0 ro38ofcDNA««tMuts?y/^ 

tu- j: 9 £ Hfc d n a &m m * - m»jw& 

j^gpffi D N Afitt<0:££B7U £ 8tj£-*- S £ i # T* 
#So **5 % MutS^y/^S-ItfDNAHDN 
A a s e*r^fflS^rt>*«fflf4*r-&tfDNA««Sr# 
Sr^mS^, Mu t s?w^fiaot»«s 
tiSDNAttbf 0 b pSSt*S>9, r*t"ettffii» 

[0 0 2 4] 

SrttU^Sft-rsrtas-C&So Ski-* PCRtcJ; 
ife (3 0 0 b p) J;9tli5^i;:j£ei©»ffDNA|: 

[0 0 2 5] 

[0026] mmmi 

(l) Mu t s*w^SI£K6^!>«* ((Hi) 

*:8S0DH5at* (Hanahan,D. , J. Mol. Biol. 166:55 
7 (1983)) J:!9-y/ADNAS:«8fe(c:J;9lHliRUfco r 

(D^mm^y adna^i^ LtPCR^m\ mu 

t S * >-/^ Kite^Sr^tf 2 . 6 k b p <7)»f>T-^S® 
Lfc 0 P C RtdffiV^Tc: 2 fiiSf<£>^y ^ Uzfr*?* Y^"7 

5* GGATCCATGAGTGCAATAGAAAAT3' 
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5* GAATTCTTATTACACCAGGC3* 

btltDNASr^fc 5* fflJKBam HiaiSffi. 3' fflSKEc 

[0 0 2 7] rfTlg^^^^^ K^<^^— T^SpGEX-2T 
(7r^^rtfcB) SrBam HIXt^Eco RIt?}ftWbU Jt 
IS^^ 5 tTi/:M u t S * v/'?^ Hae^-Bf^SrpG 
10 EX-2T WAr^? ^^^SfUffimffAUfco »feixfc 
»tfe£^*— SrBam HItPvu IIT*«itfbU WC^Pvu 
Ilfflffi. Bam HlSSffi, **i-Xho I fflffir, ggXho I gflffi 

RBS) 4r#i"-5. Hll^t-*fit!)^^^f 
KW^tSr^tttrffAbfe, r^SrPvu lltEcoRI"t??BYt 
U Mu t S^V^^K*e^*-&tpDNABf^*^P5SS 

[0 0 2 8] — *\ r^fflR^)^^ — -e*>5p PL-X 
(^r/^v'Tttfi!) ^H P a I -ciH^U telz&btitz 
20 Mu t W?^K«r-g"tfDNA»fK*i:?Wy"- b U 
HM^^^"PPL^ (mutS) *r#fc 0 *:H§^N4830- 

i-<fc 9, pPL^ (muts) r^*El&U ^J^-^/- 
e>f^ »uc/7^^ k (pPLHmuts)) *mmm 

mxmmir&^tlcJ: 9Mu t S*W^RB5£j£KN4 
830-l/pPL-X (mutS) Lfc 0 

[0 0 2 9] (2) Mu t W?^R©Si54>*l« 
N4830-l/pPL X (mutS)<0J#§fcffi«:»'frU fcfcKbfcftMS 
30 -X b£<k£a<Z>;frj£ (PREPARATION OF EXTRACTS FROM 

PR0KARY0TES, Methods in Enzymology, Vol. 182, pp. 1 
49-150) XC J: «9 y /f-AT«lt»^Sf!flt 

lfflip«aufco &v^23,ooo 1 ii#|!ij»'i:>u -hfSf-B 
Mir^^^A^tusai 8% (w/v) yj& 

3 0%fiS5ftt ftSJ: 5aawbfe 0 MB^4r2 0mM T 
ris-HCl(pH7.5)tCl!HiBU SP&flSMu ts^y/^R 
KJR-tb/t (^V^^SS0.3 mg/ml) 0 ft*5, ±12*^ 
■»tt»3 g©*HI»^e>4 3mgf felxfco ^^^7t 
40 Mu t S#>'/<?K&n<D-^&1%mzm-3% SDS- 

page^H ^vv'-yyyryh^- (cb 

B) tv^Ktftfeb^ ^m^E!2{C^-ro i2[^ 
^tbSJ;^{-. N4830-l/pPL X (mutS)(di;S^:S^^^ 

fc, -bE^ffi^J: 9 9 0%«±icgp^®J^^ o 

[0 0 3 0] (3) gU^M^M u t S * W^Stttt 
B 

f)K zi^mDNA^^^^^^affit^^tcss^-rs 



(6) 
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[0 0 3 1 ] Mu t W^ffOS«£#S— #«D 

5' -GCA TAC GGA AGT TAA ACT GCG GAT 
5* -TGG CTA GAG ATG ATC CGC NCT TTA 
^thb<D*V =r^^ m (I) <Z>T»*3lv^T 

<b (TT) <7)T^$r5!V^f'NC^)*^^$|5^^|^#, ^fel^tH 
»WT*fc5o (I) ^ (H) &T~-flstZ>k. (I) 
^Ti»S:3lv\fcTi (II) ©TilftSrgiv^fcNtdS^-r 
Z>t>K N&A<Dm& (IIc)Mf* (I) t (He) fi5fe£f£ 

— N^Giltt© (IIm)Xt/Nias^b^:t>(D(I 
Id) rttfeSr^V^t LT^tHtLto 

(IIm)£fflWc4§^f-te. rcOffl^^-^Ra-^^^C 
5 (^SCH) 0 (IId)Srfflv^i: % (I) 

^jctt^mufcjg-e (I) £ (Ild)as^-fX 

^KJ3\ [t- 32 P] ATPiT4^^l/^f 
HffcJfl^T*««ttL,fc 0 *y^^^^K ( I ) <t 
(Ilm), (Ild)Xfi (IIc)«rS)*r/H»«iK (2 0mM T 
ris-HCl pH 7.6, 5 mM MgCl 2 , 0. 1 mM DTT, 0.01 mM ED 

ta) *r*7 o'C-ei o#iw/inl»u ^istftipt, m 

[0 0 3 2] _hfSM u t S ^ >v^ «*W S 
4 Opmol (»4 n g) ) 4 /* 1 <Oth 59t%xftWmWL 

(100 mM Tris-HCl pH 7. 5, 50 mM MgCl 2l 2. 5 mM CaCl 
2 , 5mM DTT, 0. 5 mM EDTA) , Jbffi 3 6 b pODNA^ 
JPH2 pmol (300 ngh d 2 W^Lt4M2 O/i 1 
iU 3 0 , Ctf2 0»B>fy^-Mfc o m 

m^mML.tLnnz, DN ase i 25, 50. 1 

50, 3 00 ng//i 1) *:JPx.Sr £l-<fc "9. Mu t 

w^RdJ; ^ttBSaxTV^i^y zf^^ 
K*:»«PUfco 100 mM EDTA £*D;tTKJS£f?lk 

^ff^f/PAGE^ #W<SfS:3^ 1^)6xLBIIS 

(n— r^v^»««o £#k:2 o%^y y/urs 

(lxTBE) (C^CK 2 O V/ c mCOSJE^gT 3 — 

^VKSrttULfco 36bp(0-* 
B3*©u-y r s j i^f) c £ <bt-. Jfclfc 

o/c^). P p "l-\s<9$— <D&&mA\.tcmm<Di&M 

m&Mu t S ilPI»^LTIW§JUfct>(0>bH«J-K»b 

3*^l/-y Trnj , fdj x T C J lZ.7jk~t) 0 
[0 0 3 3] %%%:%m3lZ7Fir 0 H3 3&*e>. (Ilm) Xtt 
(lid) fcflJi^fc»&K:tt % (He) &flJ^fc»^i:W:»tt 
£{4Hfc>«> K#jl,5>*K (He) ^ffl^7^#^icfi^O 



*-*«^-y =fx^ (i) (id ^mssoD 

CAT CTC TAG CCA-3' ( I ) 
ACT TCC GTA TGC-3' (II) 

^ffill-^>K^^ib^cCV\ MutS^W^ 

Kae^y-Sr&ifcvv p pl A^^-co^^frifoBiis 
^^Kdsa&tt*vv ^oT N Mu ts^y/^SHS 

io *£xtt^&#-r£-#0w-y 

^Ufc^<h^^^^ 0 Sfc. DNase I T«im 

WBH-e&S <IIc)*ffl^fc#<&fc:f^ DNase I CDjg^lC 
Sot/^ KS«:^jgj8b"CV^ci&s. (IIm)S:fflv^» 
^tt. DNase I (Z>»R*^tf 6 <t ^ V Kfil^ttJ 

^v^f^ttSr^iDNAI^LtDNAO-^ 
«1L, ilO»«S4xfc8f|J^SDNAase IK<fc5#a?a» 

20 NAtliMu t S^y/^fi:?e^f, DNase I MJ; 

u t S^V^afcJu Mu t S^y/^It LT©gtt 

[0 0 3 4] (4) Mu t S * «£>*£g8 
N4830-l/pPL X <mutS)i#§liBcl y y h/^^'kU ±E 

(2) tp«^bTiHe/ia»<»Lfe 0 sww&is^u dffc 
ostBeTv^n^^sr^aiaFi 8% (w/ v > 

K'frU ifcK*2 OmM Tris-HCl (pH 7. 5)fd*g^L 
30 fc 0 r(DH#0^>-^^fi (Bio Rad tt88^^^>— ^^i- 
<fc«9. BSA*«*iLt»£) til 3 7 6. 6 
foofCo *V>-C, rixSriHWStA (20 mM KP04, 1 mM E 
DTA, 1 mMPMSF, 10 mM 2ME, 0. 1 M KC1, pH 7. 5) \Ztt 
LTiffU ^^y V-ii77n^^7^ (1x13 
cm, 7 \ZLt>*Vtii 0 ^7^Sr««JKA 

U KC 1(^)0. 1 -» 1 Mm^MXmtH Lfc 0 
^tb^r^&tciJ: tJ^f^^PAGEm, 9 7kD 

40 A (1.5 x 8. 5 cm) t^U\ (20 mM KP0 4 , 0.1 

mM EDTA, 1 mM PMSF, 10 mM 2ME, 0. 2 M KC1)^#5A 
&m»L,1t&s V ] J *? M><D 0 . 02^0. 2 ME 

mzjmxmaii^ ^r^PAGEm, 9 7kD 

KSrEHRUfco Z<D#f<D? >/<?m*.7 8. 3// 
g X&>ofc 0 

[0035] (5) MutL^ S<£>IM 
±IE(l) tc*5V>T. PCRicffl^^^-y =r^^ uJr^ K 
^-Yv-i IT 
5* TGCCAAACTAAGGACGATTGATGCC3' 
50 5' CCTTAGGCAGGCTCGCCTTACTGAT3' 
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(i2 8%gSfPT^§rt«J, JbfE(l) &W(2) 

IS (4) t^iaTtSMu t L# W^«Sr#5. 
[0 0 3 6] 11*609 2 

(1) i^Mu t S^y^Kfl5«8 (El 5) 
pPL-X (7 7/^^7ttS!) — SrSma I 

{fcU R^t-tO* * 7^ h tS - 1 1;: J: 9 2 o© 
Sma I fflSffifc**;h,fc«« (Bam HlffitfcSr^tf) £8>JI& 
Ufc 0 &l^T\ £<Z>"<^* — SrHpa I -C9IBfL. H 5 ^ 

U 7^y- Fit r^J5g^y ^DNA!) — fc* 
Asn Ser Lys Val Gly Ser <DT X J RBE^JS: K"T-5 

{C#oTV^ 0 #e>tt/c-<^^— ^Bam HIT*^ 

ffcU — *\ HWIKD t?{^S!bfcpPL-^ OnutS)*Ba 

#£>*Lfc^* — (Mu t S*^^R(Z>±Stl;iAsn Se 
r Lys Val Gly Ser b & & * }) h\ S fefd-t 

lfc0)l (1) (t^{-LT^:J3i®N4830-l t* (77^^ 
:rtfc» ^^f^L, ^R^mt*N4830-l/pPL-A (F9) 

[0 0 3 7] (2) F 9 <Z>ffi#»K*<Z>MH 
HJKOT l (2) t ra«ft»fp^ J: 9 F 9 (PasftMHtt (fc 
fcU ^^*Stt5-10iDg/iol)S:#fco 

[0 0 3 8] jbat\ H^W2~5(e:^^r(i^r 
J: 5 i^LtfbtbfeF 9ep»»|IifcSrfflv^ 0 So 

[0 0 3 9] (3) F 9 fflS^fiftt^StfcSfcR 
(i) mmmiO) tiff:, S2 PHlf;r*iDNA 
0. 1 pmo 1 IWJ2(2) T*#7tF 9 SB5^«fM«J 
0. 1~1. 0/zg<t, 5 OmMCDN a C 1 1 mM 
©i/f^WF-/MDTT) tlmM^^y7x^ 
/M^^M^7n!J K (PMSF) k&l OmM 
Tris-HCl (pH7. 5 ) ijg«J«£ * i^if «« 

(15/i 1 ) Sr4 < C"C3 0 — 6 O^BU^ a"*— h 
U fc^X+mteM 1 (3) iWl6%PAGE 
tt) JC^Jtfco /^^t-F7^77^T^ttj 

[0 0 4 0] 3£*&|g 6 fc:7Kr o Hl6t;r;^£;?x£ <fc 5 
f-. ^t^fe51*iDNA^il^:i^iaiDNA 
-Mu t S^W^fjg^^y L^fc. 




(7) i|#^^Z7 -3 2 7 6 9 8 
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j63*>j&»5o <C*3. DNA-MutS?y/^I8^ftfl5 
u t y/^ f i D N A^Oft^i^ 2 Sifc "9 , 

* <d%%&<d{±Jj izfc c x&mm & m * s tz -e & 5 1 m 

iEftLT*5?K — jSB©DNA^>Kliii<»b 

Utt-r s fc o x fer e> t * e> * v \ 

[0 04 1] (ii)3at«l (3) T«L/: ll PSl* 
10 iDNAII, ^:tt^^^C0G/T™^DNA. A 
/Tr*«DNAXIiG/Cr*«DNAS:100x (10 p 
molK 200x (20 pmol)3?:f^300x (30 pmol) £ t R 

mMffl2(3) (i) tRUStciPAGESrtTVV ^KSrft 

[0 0 4 2] ^^0 7iC^-r o (§!7(c:^$tb^<fc 5 
G/T©»#^Sr#t"S-*«IDNAS:in*.fc»^ 
t^<^$^^#, ffli(fe#^|CDNA-Mu tS^y 

20 Mut S ^ ffi^^tt ^l$iD N A 

[0 0 4 3] (iii) ±lET?SMB£;h,rt:F 9Sa5»»«!*<0 

ffitt^s, Mu t s ^ y/^St J; $ t^-efcS ^ i 

£ A?t^mfON4830-l/pPL- X (F9) £>j^fl?fel£O^T 
lfe&fe#J2(i) tHajfcaif^SrtTofco J£®W*i*X pPL- 

MN4830-1 (ommm, rx$f 9&&msima\'*xhm 

[0 0 4 4] *g|ft«r|g8{^-r o i8te$ii6i: 9 
*fBS**JRT*ttG/T<^K»'&S:#-rSDNASrffl 

Mu t s^^^K»B«r-*i. G/T©^^ft 

-tH, i^^tt^DNAt^[j;Mu t 

i: SRlEtd J: 5 ^ <^ £ ti1t 0 

[0 04 5] mmM3 N-ras ite^&OT-ras atfi 

40 T-codoni2 mtts *mmm) (omm 

7 X 3te ^ Ocodon 12 ©GGT^GAT J^^i^R LfcN 
- r a sifiWGTTW*ftLfeK - r a s aUS 
T-Sr*»WO*ffiJdJ:9«||±Jbfeo N-ra slfi^tt 
PA-i» (*:H*SSIISS^?>r!ilR. ^^afi^ttiE* 
St^TD) K- r a s a£fc^-taSW4 8 0ft 

fc, IESDNA (H9fttfHl 0T* tnj tE«) 
t h^ffi*fate^ibttWL^DNA^fflV^fc 0 "P« 
50 «8S LfcK»D N A <b jE^D N A (BE^J : N-ras: GTT G 



(8) 



%TM¥-7 -3 2 7 6 9 8 
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14 



GAGCA GGT GGT GTT G; K-ras: GTT GGA GCT GGT GGC GT 
AG) k&l 0 : l(Dit^X*m^\^, TE 
a«»tDNAaSt5 0 f mo 1 / n 1 t Lfc 0 
T% ^(^DNAMl m 1 tMu t S^y/^f 1 n g 
i«:IMt«2lcia«Lfctt«f« <£»1 5/il) ttO 

PAGEI^Il *^tt-h7^77>f"|IJ:t3 

fcHMfcLfc, 10 
[0 0 4 6] itg** 12 9X^0 1 Of^n 0 9&rwg 

1 0^6We>J&»<CJ: WDNA^N- r a s Xhfc 

K — r a s t'fc6^ilWNA-Mu t S ? >s<? 
K&&#<Ds<>}t&&m£fr1t (**5, N-ra s <D# 

[0 0 4 7] H^fegtj4 20 



= hPt/H3-^7>f/^- (Schleicher & Schuellf± 

SBA85) ^10mM HEPES (pH8. 0) t£ 

Sflt U MutS^ g7>< /l^ — 

*tt*:fc 0 5%^^/U^ 1 OmM HEPES (p 

H8. 0) ■C4 < CT?3 Ofrmyv y*>?$:fttj:o1t 0 

#^T% H16flfll(3) T?fflV^fcT/GXf*T/A(^*|-^ 

a55>^W-T6 32 P^DNA2 pmo 1 Sr-&tfjfe^«* 

SE (0. 2 5%^^;/^, 10 0 mM KC1, 

0. ImM EDTA, lOmMHEPES (pH8. 

0) . ImM DTTWt^DNAlOO/^g/ 30 

ml) 0. 5ml?:7^/^H:fe, 4*CT? 1 H#RIR; 

fc&itfto m^X\ K«:Ril*'&««iKT?3lpHJIcj*U tf" 

-F?W?7>f-Wfc. *S*£rHll 1 

H 1 1 M^£Jt5 «t 5 i-x T/G^lftJt'&Sr^ri-SDN 

AO»&l£0^;d-— h ^ 7 4 -X*&ttitStitz 0 

[0 0 4 8] Hjfeffi|5 



(1(3) T*ffiV^^:T/GX^T/A<D^^^^r 
t5 32 PfSDNA5 pmo 1 Xfi 1 0 pmo 1 £~ h 40 
nir/Uu—;* 37^/1^ — (Schleicher & SchuellttfilB 
A 8 5) {Z<D-*t s 5%X*rA>*/U? , 0. 5 x P B S T* 
SlTmiB^n^^U, 0. 5xPBSt» 
MutS^y^Sfi5i«g^0. 5ml COO. 5 

^M/: 0 0. 5xPBST*3H]ffi^U: 0 — *\ 

JtlMu t S? >WRW*e&L»l pl it, BSAlm 
g£0. 5xPBSI«UcM2mll:7^;^- 50 



^fi-CH^MRjSS-frfco 0. 5xPBS/ 
0. 05%Tween20 (SAiffifflO T*3[h1^U, 
±4 3 9l7lMf^/U^ix^— t? (HRP) ««Lfc:fci 
en^ftffi^p^y >ir^gLffS:S/SS-B: (lis i«f 
WI) , 0. 5xPBST + 3[e]^U rfi|E<Z>^U^-^-> 
^--tfttfcb** h (^^i,;^yHRP-10 

0 0) Srfflv^^^yu^ — (^Jg^SixfcHRPSrJB^b 

[0 0 4 9] JgSSrH 1 2 {d^-To 01 2^bW5)^4 
<fc5(-, G/TOK»^S:Wi-SDNA©^«IHiS 
*K tfettlSnifefe*©aftfiKWDNAOftjc:tt#ur 

[0 0 5 0] mifcfflG K-ras ite^-codonl2 IS 
K-ras 5tfi J F-^oV^TiES'ffl^2h^--efc5i:i:^ s *>^o 

bryy ADNA^[HllRi-^o riiboyy^DNA^r 
6l^<bLTfflV\ ^y^^l/^-f F/7^^-<l:L 
X, 

5' AGGCCTGCTGAAAATGACTGA3' 
5' TTGTTGGATCATATT0GTCC3* 

&JBV\ »PCR^ryM:i^tPCR^m^ (P 
CR*#: 9 5t3»; (9 5t, 9 0f>; 5 5t, 1 
»;7 2^ 1#) x35@; 72^, 6 #) ) . K- 
r a sfce^&^trt9rtf*W»1-5„ iE«S!0^-e*> 
<5r ^^otv^t h^feW«*ixfeDNABf J H-«: 
SBgDNAtLTfV^o #IDNA* [y- 32 P] A 
TPT«fiU #«^DNAtiR*iK^T?iB-&U 
(StSDNAO. 5-lpmo 1 i:»ftDNA5 

o^ioofmoiAi) , 7 o<c-ci oM-fy^ 

~*«DNA&to3c£ii:5 0 V >?Wi<omWil v 

1 .LIS (4) tfflU:MutS^y^f^7 0/i 
g/m 1 (Di&mzMx.. 0tt3 O^fflEJCS^So r 

n^4 — 6%7Ky y /^7^ k^^/sv^^-tv 

/PAGEW^o #Ittt, ±IB*|-flaDN 

A*Jiffi<Z>ii9Mu t S^^^^RjtRjSS^ ^<D5L 
JCSffitPiait^W "T-f^P AGEi:W5 0 ^yKS:^ 

K-ras codonl2 l;:SSif(E>&5 A#CD^^f^ <&trj£*b 

[0051] satw7 
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t LT PCR|lj;!3 DNA 

«MBUfc*K»DNAi:«tHBDNAi:S:ltJS«6 

DNA&#£ 0 — Mu t S 9 
5/ig/mloSSl:Si!fU w<o*§a££:9 e;A:^>r^ 
n^Y^— — h^^/M-AtU 4^11^^ 

l*«DNAg» (jfcfi? : 5 pmol/ml) Sr^/M^A 

ml) SrJDx., 2 5 , Ct*3 0»B>f^a'<-ht5o ft 
^l-tt&^teffl^tbT. K-ras codonl2 (^M^fc 

[0052] mmms 

•^^gift:S:BI«i-So Hl£«l 7 ^fe^*3l^T. DNA 

^ 5^g/ml©MutL^y/^Itti 4<CT* 
6 0^^^-ht5 o ftl^T% _h|2fciMu t L 
^>v^gr>f-^# ; o. 5 mg/ml ) Sr^/M- 

Att. 2 StJT'l 2 0ftm&m£&Z> o V^/\s*$cW 

[0 0 5 3] glSSffij9 
Mu t L^y/^S^: LT 125 I T?«BfcL*:Mu t 

[0054] mmm 1 o 

mmme kmmz\^xmm^tzttmr>NA<Dmwi (dn 

ASS : 5 // g/ml) Sr7 O'C^iDjRbTSEttL, 96^ 

P«fcLTJt«Lfc«»DNA»» (DNASg:0.5 
//g/ml) ^fldl^ttLT^x^Atl, £ja*T?j6W& 

t^o 9*/u*«ci^«. Mu ts^y/^I« (8 

g : 0. 5 mg/ml) £r A*V 2 5^12 0^^^^ 
tnM u tS9 R# y 9 n — ^uft 

TJSfeRJS&ffiLU 4 9 2 nmm§MS^lS 
K-ras codonl2 ^S»^fcSJiL#0»-&^JiJgfedSaS^ 

[0055] mmm 1 1 




(9) ^P^P 7-327698 
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Mu t S^y/^Ri LT^^^^-fgKlfcM 

u t s^y/^a^fflv\ jiia^afeetMu t s^w^ 

[0 0 5 6] HlftWl 2 

t upcRia^) #w»&t«*iSD n a &if <e 

10 DNA«5 0 roi^yy ^ K— *«DNA«rH 
ffiB^it«£-r^o K-ras codonl2 JdS^fcSS*<7># 

[0 0 5 7] H jfigi| 1 3 

n n^/u-^jftdb-r^r ^rici: ^ DNA^rlHliK-r^o leUK 
L)tDNAlrrfTl(7)^P-^y^^^-r^P-^y 
30 mBRODNAv— -jr^— t£)WJ\ £gffi?»JS:ife 

[0 2] »»»8lf:Mu t S^y^f©SDS-P 
AGE^^fMit^So 
[03] ffi$M»JgLfcMu t S^y/^PMu t 

Rffitt^tt5^^H-<^^ T^PAG 

40 E<^j|g*&^i-«a;0-e*>5o 

[04] »»»3HUfcMu t s^w^Bt^ir*! 

T*ftlLfcfcOS:^>f f^PAGE fca>ttrt:i£*S:^ 
[0 5] Mu t S#lss<?K&<£tt1lb&9>s<#KX'»> 

[0 6] Mu t S^w^KSr-g-tfiSk^v^Ki?*) 
50 [0 7 ] M u t s ^ KSr^tfiK^^ ftfe 




(10) 




4$B8^7 - 3 2 7 6 9 8 
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[H8] Mu t w-?^St*$tpiB^^ W^K"C*> 

[H9] *mW<DXm\-£*) N- r a s SiST- £ 1£ tH L 
[(HI 0 1 ^^^Sfct-J: 9 K- r a sie^^ffl * 
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[HI 1] *»W«>*«fe^J: DK*t^Sr#i-S— *«D 
[HI 2] *JBW©*«fe^J:>9»»^S:*ri-Sr*«ID 



[[ill] 



EcoRI 




ATG 2JBK 



Bam HI Mut» 
pGEX - 2T BbjuHI/EcoR3 



EcoRI 



BnmHI/Pvu Q 
(7.6K->1.BK. 100, 270. [pg > 




Pvu n/Eoo Rl 
f&BK 3.SK) 



| pPL 1 



Hnal 



[H2] 
M 1 2 3 4 



200k — 
100k — 

71k - 

43k 

28k — 
18k - 



— MutS 
(97k) 



U— > M : -7 — tj — 

I/- VI: N4830 pPL X (MutS) ^ V^®^ xl 
W->2: N4830 pPL Jl (MutS) 9 *J><9Wfo*A 
1/-V3: BMH71-18MutS 
U->4: N4830 pPL A 



[RBS- stop2j 

Pvu fl s* stop Xhol RBS ar BamHI start 

a c a g C^G' S r AJvfc cT , TTWcG t Ad^r'AAG'GAG t ^T'I J b |ga' t c~c (aTg] 
$ 8 t c GACCAy TCGAA,ACAGCTCATTCCTCCAACCT AG 



Hindi 



[Hi 2] 



G/T G/C 



DNA 



Spmotes 



[1213] 



[04] 



LOpmote* 



pPLA (MutS) 
m d c s 



DNA -MutS fe&W- 



pPL X 
m d 



-MutS (40 pmol) 



c 0 25 B0 150 300 0 
\.n&s ^ u mc mC mcmc m c m c 



36bp -* 3DpL: 
20bp ~+ 



D 



(11) 



[0 5] 



[06] 




pPlA (mutS) 1 



DNA - MutS tiL&ftOi&fo 



I Xv^DNA 
(G/T) 



am dna 

- - 



MutS^ (mg) o 0.1 02 o.s i.o o ai 02 i-o 



DNA - MutS - 



BamHI 

Aan Ser Lys Val | Gly Ser | 

AAC TCG AAA GTC GGA TCC GAC TTT CGA GTT 
TTG AGC TTT CAG CCT AGG CTG AAA GCT CAA 



DNA- 



ims) 



dna on a/t c/r a/t ar a/t 



DNA - MutS— 



&*|DNA- 



[07] 



- err — ATT — 

zoax ioox ioax 2oox saex iocs 2 oca soox 



DNA -MutS - 



MutS 



DNA — MutS - 



»)*DNA 



[B9] 



N-ras 

PA-I N PA-t N 
+ + - - 




+ 



02) tomW-7 -3 2 7 6 9 8 



[010] 



DNA - MutS — 



K-ras 

SW4S0 It 5W480 N 

+ + - - 



1 1] 



T/G 



T/fl 




7 -f ^-±C^lMbU£MuS IgflCWNA 



37 n ^ h-<— i/<DWt% 

(51) Int. CI. 6 «35'JIB-^ ffftmmmtlr FI ftfff^fflBf 

G 0 1 N 33/50 P 
33/53 M 

G 0 1 N 27/26 3 1 5 Z 



